Chromosomal aberrations in childhood acute lymphoblastic leukemia: 15-year single center experience.
Genetic analysis of leukemic cells significantly impacts prognosis and treatment stratification in childhood acute lymphoblastic leukemia (ALL). Our retrospective single center study of 86 children with ALL enrolled into three consecutive treatment protocols (ALL-BFM 90, ALL-BFM 95 and ALL IC-BFM 2002) between 1991 and 2007 demonstrates the importance of conventional cytogenetics and fluorescence in situ hybridization (FISH). Cytogenetic and FISH examinations were performed successfully in 82/86 (95.3%) patients and chromosomal changes were detected in 78 of the 82 (95.1%) patients: in 69/73 patients with B-cell precursor (BCP)-ALL and in 9/9 patients with T-lineage ALL (T-ALL). The most frequent chromosomal changes in subgroups divided according to WHO classification independent of treatment protocol and leukemia subtype were hyperdiploidy in 36 patients (with ≥50 chromosomes in 23 patients, with 47-49 chromosomes 13 patients) followed by translocation t(12;21) with ETV6/RUNX1 fusion detected by FISH in 18 (22%) patients. Additional changes were detected in 16/18 (88.8%) ETV6/RUNX1-positive ALL patients with predominant deletion or rearrangement of untranslocated ETV6 allele. Unique aberrations were detected in 4 patients and dicentric chromosomes in 8 patients, one with T-ALL. These results demonstrate that cytogenetics and FISH successfully provided important prognostic information and revealed not only recurrent but also new and rare rearrangements requiring further investigation in terms of prognostic significance.